Supplementary material 1. Material and Methods

Bioinformatic data analysis
A custom R tool was constructed to perform the principal component analysis (PCA) using R packages: the FactoMineR (version 1.35) and missMDA (version 1.11). The PCA analysis was done starting from the dCT data for the 86 genes expression data measured by microfluidic qPCR, and the variance in the top two principal components is shown in the plots (Dim1, Dim2). Each dot represents an individual sample. Each ellipsoid represents a group strain-diet.
Supplementary figures legends:
Figure S1. Principal component analysis (PCA) discriminates WSB/EiJ and C57BL/6J strains on the basis of hypothalamic gene expression. Genes representative of inflammation and mitochondrial pathways were computed in a PCA analysis to verify whether the response to HFD differed between WSB/EiJ and C57BL/6J mice in ARC (upper panel) and PVN (lower panel) . The individual factor maps revealed a clear discrimination between both strains around Dimension 2, especially in PVN. However, the response to HFD could not really be identified on the basis of PCA analysis. The contribution of each gene along PCA dimensions 1 and 2 is represented in Table S1 for ARC and Table S2 for PVN. Figure S2 . Gene expression data for genes significantly more expressed in the ARC of WSB/EiJ mice compared to C57BL/6J mice: Data were collected by microfluidic qRT-PCR from microdissected ARC of twelve week-old C57BL/6J (red) and WSB/EiJ (green) mice either maintained under control feeding (CTRL), or challenged with HFD for the last 3 days of the period (3D) or during the whole 8-week experiment duration (8WK). A: genes more expressed in the WSB/EiJ, related to mitochondria. B: genes more expressed in the WSB/EiJ, related to inflammation. Gene expression data were analyzed using non-parametric two-way Anova with permutations to test the effects of diet, strain and their interaction. Post Hoc tests results are indicated on the graph (*, P≤0.05; **, P≤0.01; ***, P≤0.001. n=5-7); FC: relative fold-change expression compared to C57BL/6J control group.
. Figure S3 . Gene expression data for genes significantly more expressed in the PVN of WSB/EiJ mice compared to C57BL/6J mice: Data were collected by microfluidic qRT-PCR from microdissected PVN of twelve week-old C57BL/6J (red) and WSB/EiJ (green) mice either maintained under control feeding (CTRL), or challenged with HFD for the last 3 days of the period (3D) or during the whole 8-week experiment duration (8WK). A: genes more expressed in the WSB/EiJ, related to mitochondria. B: genes more expressed in the WSB/EiJ, related to inflammation. Gene expression data were analyzed using non-parametric two-way Anova with permutations to test the effects of diet, strain and their interaction. Post Hoc tests results are indicated on the graph (*, P≤0.05; **, P≤0.01; ***, P≤0.001. n=5-7); FC: relative fold-change expression compared to C57BL/6J control group.
. Table S1 . Summary table of the statistics regarding PCA and gene expression analyses for the ARC; PCA (yellow tables): list of genes showing a significant contribution to PCA dimension 2 (which discriminates C57BL/6J and WSB/EiJ mice (Figure S1)), classify according to the pval of their correlation to the dimension 2 (the data positively correlated to dim 2 are given at the top of the table, the data negatively correlated to dim 2 are given at the bottom of the table). The genes were classified after the PCA accordingly to their involvement in the inflammatory, mitochondrial or both pathways (using Kegg or Genomatix tools). Finally, the significant contributions to dimension 2 of the Strain*Diet interaction, the C57BL/6J 3d-HFD group and the WSB/EiJ 8w-HFD group are also provided (bottom table) . Taqman primers and probe used for the gene expression analysis for both the arcuate nuclei of the hypothalamus (Figure 8 ) and the paraventricular nuclei of the hypothalamus (Figure 9 ). 
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